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Intergenerational effects of maternal diet on offspring reproduction and lifespan via an oocyte-deposited sisRNA in Drosophila melanogaster.
The nutritional environment experienced by parents has increasingly been shown to have an effect on their subsequent offspring. In Drosophila melanogaster, studies have shown that both maternal and paternal diets are able to influence certain traits in their progeny. Stable intronic sequence RNAs (sisRNAs) belong to an evolutionarily conserved class of noncoding RNAs. Whether sisRNAs are biologically functional is still not well understood. Here we report a sisRNA, sisR-2, identified from a screen of candidate sisRNAs detected in the oocyte of Drosophila melanogaster. We found that the amount of sisR-2 deposited in the developing oocyte is modulated by the nutritional status of the mother. Mothers raised on a food-rich diet deposited lesser sisR-2 compared to mothers which were starved. Knockdown analysis of sisR-2 using a germline driver revealed that it is required for the regulation of germline stem cell number and lifespan. We propose a model whereby sisR-2 provides an intergenerational cue, allowing for the nutritional environment of the mother to influence the reproductive capacity and lifespan of their subsequent progeny. Our results broaden our understanding of sisRNAs and suggest that sisRNAs are biologically active molecules. Classical cadherins are well known for their essential function in mediating cell-cell adhesion via their extra-cellular cadherin domains and intra-cellular connections to the actin cytoskeleton. There is evidence, however, of adhesion-independent cadherin clusters existing outside of cell-cell junctions. What function, if any, these clusters have is not known. HMR-1, the sole classical cadherin in Caenorhabditis elegans, plays essential roles during gastrulation, blastomere polarity establishment, and epidermal morphogenesis. To elucidate the physiological roles of non-junctional cadherin, we analyzed HMR-1 in the C. elegans zygote, which is devoid of neighbors. We show that non-junctional clusters of HMR-1 form during the one-cell polarization stage and associate with F-actin at the cortex during episodes of cortical flow. Non-junctional HMR-1 clusters downregulate RHO-1 activity and inhibit accumulation of non-muscle myosin II (NMY-2) at the anterior cortex. We found that HMR-1 clusters impede cortical flows and play a role in preserving the integrity of the actomyosin cortex, preventing it from splitting in two. Importantly, we uncovered an inverse relationship between the amount of HMR-1 at the cell surface and the rate of cytokinesis. The effect of HMR-1 clusters on cytokinesis is independent of their effect on NMY-2 levels, and is also independent of their extra-cellular domains. Thus, in addition to their canonical role in inter-cellular adhesion, HMR-1 clusters regulate RHO-1 activity and NMY-2 level at the cell surface, reinforce the stability of the actomyosin cortex, and resist its movement to influence cell-shape dynamics. The embryonic epidermis of the amphibian Xenopus laevis is a mucociliary epithelium consisting of mucus-secreting cells, ionocytes, serotonin-secreting cells and multiciliated cells (MCCs). During development, the MCCs, SSCs and ionocytes are born within the inner epithelial layer, then migrate to the outer layer, where they intercalate among the mucus-secreting cells. The precursors of the MCCs emerge at the surface of the outer layer as individual cells and only in correspondence of vertexes (points of contact among three outer layer cells). We show here that the signalling pathway dependent on the transmembrane tyrosine kinase receptor c-KIT and its cognate ligand SCF is required for the proper guidance of MCCs to their intercalation points. SCF is expressed by the cells of the epithelial outer layer, while expression of c-KIT is restricted to MCCs. The disruption of the SCF/c-KIT pathway results in severe abnormalities in the distribution of MCCs which fail to intercalate normally within the outer epidermal layer. We also show that, upon SCF/c-KIT
